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[57] ABSTRACT 
A spray gun for applying a liquid spray coating, such as 
paint, to a surface incorporates a light source and detection 
system for analyzing the position of the spray gun relative to 
a worksurface in order to optimize application of the coating 
to the surface. The light source is preferably in the form of 
a laser which emits a beam of light toward the worksurface. 
The laser is interconnected with the housing of the spray gun 
in a location over the spray gun handle so as not to effect the 
center of gravity of the spray gun. Optical sensors are 
mounted to the spray gun housing for receiving light 
reflected from the work-surface, and the sensors are inter-
connected with a processor for providing the operator with 
a real time visual indication as to compliance with prede-
termined paint application criteria. In addition, information 
can be stored to memory and downloaded for subsequent 
analysis. 
13 Claims, 1 Drawing Sheet 
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of the spray gun. It is a further object of the invention to 
incorporate a laser and optical sensor apparatus into the 
housing of spray gun without significantly altering the 
overall configuration of the spray gun. Still another object of BACKGROUND AND SUMMARY OF THE 
INVENTION 
This invention relates to spray painting systems, and more 
particularly to a spray painting optimization system that can 
reduce paint waste and improve operator efficiency in appli-
cation of paint or other coating to a surface. 
5 the invention is to incorporate a laser and optical sensor 
apparatus into a spray gun such that the light emitting and 
light receiving components of the apparatus are located in 
optimal positions. 
Spray paint guns spray paint from a nozzle with com- 10 
pressed air onto a surface being painted. In order to optimize 
the quality of the finish of the painted surface, it is important 
to maintain the spray gun at an optimal position relative to 
the surface. Most importantly, the distance of the nozzle 
from the surface and the angle of the spray gun relative to 15 
the surface must be carefully controlled in order to apply the 
paint to the surface in a manner which minimizes paint waste 
and maximizes efficiency in applying the paint to the surface 
while maintaining the appropriate thickness of paint applied. 
Co-pending application Ser. No. 08/504,370 filed Jul. 19, 20 
1995 (now U.S. Pat. No. 5,598,972 issued Feb. 4, 1997, 
assigned to the same assignee as the present application, 
discloses an optical spray paint optimization system in 
which a laser device is mounted alongside a spray gun. The 
laser device emits a split beam which converges toward the 25 
surface. The operator positions the spray gun such that the 
light beams converge into a single point of light on the 
surface, for providing a visual indication as to whether the 
nozzle is a predetermined distance from the surface. The 
point of convergence of the light beams can be adjusted to 30 
provide the optimal distance of the nozzle from the surface 
to accommodate for varying operator conditions and paint 
characteristics. 
In accordance with the invention, a hand-held spray gun 
for applying a coating to a surface includes a housing having 
a handle and defining an interior. A nozzle is mounted to the 
housing for discharging the liquid coating from the spray 
gun. A light generating device is disposed within the interior 
of the housing and includes a light-emitting source for 
communicating a light beam from the light generating 
device exteriorly of the housing. A light receiving optical 
sensor device is mounted to the housing for receiving light 
reflected from the surface for use in generating information 
pertaining to application of the coating to the surface. The 
housing defines a forward end and a rearward end. The 
handle is located toward the rearward end of the housing, 
and the nozzle is located toward the forward end of the 
housing. The light generating device is preferably located 
toward the rearward end of the housing, and the light source 
is preferably located toward the forward end of the housing. 
In a particularly preferred form, the light source is located 
adjacent the nozzle. The housing defines a box-like portion 
adjacent its rearward end, and the light generating device is 
disposed within the box-like portion. The handle is inter-
connected with the box-like portion and extends down-
wardly therefrom. The light receiving is located rearwardly 
of the housing forward end, and is preferably disposed 
rearwardly of the light source. In a preferred form, the light 
receiving device is mounted to the box-like portion of the Co-pending application Ser. No. 08/658,935 filed May 30, 
1996, also owned by the same assignee as the present 
application, discloses an optical feedback system utilizing a 
laser device mounted alongside a spray gun in which light 
from the laser is reflected from the surface and received by 
one or more optical sensors or input devices interconnected 
with a processor. The optical input devices provide input 
signals to the processor which are used to provide a real-time 
indication to the operator as to the position of the nozzle, so 
35 housing within which the light generating device is dis-
posed. The light receiving device preferably is in the form of 
a pair of light receiving windows facing toward the forward 
end of the housing and spaced from each other for receiving 
light at two distinct locations upon reflection of the light 
40 beam from the surface. 
as to enable the operator to place the nozzle and apply the 
paint in a manner which minimizes waste and maximizes 45 
efficiency in applying the paint to the surface. The optical 
input devices can also supply raw data to a processor or 
computer after the painting operation, to analyze overall 
efficiency and compliance with standards or other operating 
parameters. 50 
The disclosures of the above-referenced applications are 
hereby incorporated by reference. 
As set forth above, a light beam, such as a beam emitted 
The invention also contemplates an improvement in a 
spray gun including housing, substantially as set forth in the 
foregoing paragraph. 
Various other features, objects and advantages of the 
invention will be made apparent from the following descrip-
tion taken together with the drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
The drawings illustrate the best mode presently contem-
plated of carrying out the invention. 
In the drawings: 
FIG. 1 is a side elevation view of a paint spray gun 
incorporating a light emitting device and a light receiving 
device in accordance with the present invention; 
FIG. 2 is a front elevation view of the paint spray gun of 
FIG. 1; and 
by a laser, can be effectively used in combination with a 
paint spray system in order to optimize application of the 55 
paint to the surface. Past efforts have involved mounting a 
laser device to the spray gun in somewhat of a retrofit 
manner, typically at a location adjacent the nozzle portion of 
the spray gun. This mounting of the laser device moves the 
overall center of gravity of the assembly when compared to 
that of a spray gun without a laser device, and to which an 
operator is accustomed. The operator must compensate by 
adjusting his grip on the gun and the motions used to move 
the gun when applying the paint to the surface. 
FIG. 3 is a schematic representation of the components of 
60 the paint spray gun of FIG. 1. 
It is an object of the present invention to incorporate a 65 
light-emitting device, such as a laser device, into a spray gun 
without any significant effect on the overall center of gravity 
DETAILED DESCRIPTION OF THE 
INVENTION 
FIG. 1 illustrates a spray gun 10 constructed according to 
the invention. Spray gun 10 uses compressed air to spray a 
coating, such as paint, from a nozzle 12 onto a surface or 
object being coated (not shown). Generally, spray gun 10 
5,868,840 
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includes a housing defining a spray head section 14 extend-
ing forwardly from a box-like body section 16. A handle 18, 
in the form of a hand grip, extends downwardly from body 
section 16. Spray head section 14, body section 16 and 
handle 18 define an interior to the housing of spray gun 10. 5 
In a manner as is known, a paint supply fitting 20 is 
mounted to the lower end of handle 18 via a bracket, for 
supplying paint from a paint supply (not shown) to spray 
head section 14 through a tube 22 and a fitting 24. A 
compressed air inlet fitting 26 is also interconnected with the 10 
lower end of handle 18 via a bracket, for supplying com-
pressed air to body section 16. A trigger 28 is pivotably 
mounted to body section 16 via a pin 30, and is operable to 
control the position of a valve plunger 32 for selectively 
discharging pressurized air from body section 16 into spray 15 
head section 14 for mixing with paint from supply tube 22, 
with the mixture then being discharged through nozzle 12 
onto a surface to be coated. 
Body section 16 includes an upstanding hook 34, which 
enables spray gun 10 to be hung for storage when not in use. 20 
Control levers, such as shown at 36, are mounted to the 
rearward end of body section 16 for turning spray gun 10 on 
and off and for controlling the flow of pressurized air 
through body section 16 when trigger 28 is depressed. 
In accordance with the present invention, a light gener- 25 
ating source 38 is incorporated into housing body section 16. 
Light generating source 38 may be any satisfactory device 
for generating an intense beam of light, and in a preferred 
embodiment may be a class II diode laser. A fiber optic cable 
40 extends forwardly from light generating source 38 30 
through the interiors of housing body section 16 and spray 
head section 14. Cable 40 terminates at the forward end of 
spray head section 14, and an opening 42 (FIG. 2) is formed 
in nozzle 12 so as to enable the beam of light emitted by fiber 
optic cable 40 to pass through nozzle 12 and forwardly 35 
toward the surface being painted. 
Housing body section 16 includes a pair of light receiving 
windows shown at 44, 46. Window 44 is surrounded by top 
and bottom walls 48, 50, respectively, and end wall 52 (FIG. 
1) and a side wall 54 (FIG. 2). Walls 48-54 extend from, and 40 
are preferably formed integrally with, the side wall of 
housing body section 16 and enclose a space rearwardly of 
window 44. Similarly, window 46 is surrounded by a series 
of walls extending from the upper end of hook 34, and which 
are preferably formed integrally therewith. The walls sur- 45 
rounding window 46 enclose a space rearwardly of window 
46. In a manner as set forth in co-pending application Ser. 
No. 08/658,935 filed May 30, 1996, windows 44, 46 receive 
all or a part of the beam of light emitted by the light source 
of fiber optic cable 40 when reflected off the surface being 50 
painted, as shown in FIG. 3. Optical sensors, shown at 56, 
58 are located in the enclosures behind windows 44, 46, 
respectively, to detect such reflected light, and are intercon-
nected with a processor 60 to provide an output as to the 
distance and angle of spray gun 10 and its nozzle 12 relative 55 
to the surface. A feedback/control 62 is mounted to the 
rearwardly facing wall of housing body section 16, and 
includes a visual readout providing real time information to 
the operator as to compliance with predetermined operating 
or application parameters. For example, processor 60 can be 60 
programmed to provide a simple visual indication through 
feedback/control 62 as to whether or not the operator is in 
compliance with operating parameters known to provide 
optimal application of paint to a surface, with such param-
eters as gun angle and distance being preprogrammed into 65 
processor 60 and external conditions such as temperature, 
humidity and paint data being input to processor 60 through 
4 
feedback/control 62. In addition, processor 60 and feedback/ 
control 62 can be used to acquire raw data pertaining to 
application of paint to the surface, and may include a 
communications port for downloading such data into a 
computer or the like for subsequent processing. 
The location of windows 44, 46 rearwardly of the light 
source provided by nozzle opening 42 enables the light 
beam reflected from the surface to spread more than would 
be possible if windows 44, 46 were in the same plane as the 
light source. This increases the ability of windows 44, 46 to 
receive reflected light from the surface for input to optical 
sensors 56, 58. In addition, the provision of windows 44, 46 
at distinct spaced locations ensures that one of the optical 
sensors will be functional to provide information to proces-
sor 60 in the event the other optical sensor fails or if one of 
the windows is obstructed. 
It is understood that light generating source 38 could be 
any source of light and is not limited to a laser-type source. 
In addition, the light source could emanate from any location 
facing the worksurface, and is not limited to opening 42 in 
nozzle 12. For example, a separate protrusion could be 
incorporated into spray head section 14 for enclosing the end 
of fiber optic cable 40 and pointing it toward the worksur-
face. 
It can thus be appreciated that the invention incorporates 
a light source and optical sensor system into a spray gun 
without affecting the general overall configuration of the 
spray gun and without affecting the center of gravity of the 
spray gun. The spray gun can thus be used by an operator 
without modifying existing techniques, and enables the 
operator to increase his or her efficiency and reduce waste by 
providing a real time visual output to the operator. 
Various alternatives and embodiments are contemplated 
as being within the scope of the following claims particu-
larly pointing out and distinctly claiming the subject matter 
regarded as the invention. 
We claim: 
1. A hand-held spray gun for applying a liquid coating to 
a surface, comprising: 
a spray gun housing defining an interior; 
handle structure interconnected with the housing and 
adapted for manual engagement by an operator; 
a nozzle interconnected with the housing for discharging 
the liquid coating from the housing to the surface to be 
coated; 
a light generating device disposed within the interior of 
the housing, wherein the light generating device 
includes a light-emitting arrangement for communicat-
ing a light beam exteriorly of the housing and toward 
the surface to be coated; 
a light receiving device mounted to the housing and 
including a light receiving arrangement having an 
exposure exteriorly of the housing for receiving light 
from the light-emitting arrangement reflected from the 
surface to be coated; and 
an operator interface interconnected with the light receiv-
ing device for conveying information to the operator 
pertaining to application of the coating to the surface in 
response to the light receiving device. 
2. The spray gun of claim 1, wherein the housing defines 
a forward end and a rearward end, wherein the handle is 
located toward the rearward end and the nozzle is located 
toward the forward end. 
3. The spray gun of claim 2, wherein the light generating 
device is located toward the housing rearward end and the 
light-emitting arrangement is located toward the housing 
forward end. 
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4. The spray gun of claim 3, wherein the light-emitting 
arrangement is located adjacent the nozzle. 
5. The spray gun of claim 3, wherein the housing defines 
a box-like portion adjacent its rearward end, wherein the 
light generating device is disposed within the box-like 5 
portion and wherein the handle is interconnected with and 
extends downwardly from the box-like portion. 
6. The spray gun of claim 2, wherein the light receiving 
device is located rearwardly of the housing forward end. 
7. The spray gun of claim 6, wherein the housing defines 10 
a box-like portion adjacent its rearward end, wherein the 
light receiving device is mounted to the box-like portion. 
8. The spray gun of claim 7, wherein the light generating 
device is disposed within the box-like portion and wherein 
the handle is interconnected with and extends downwardly 15 
from the box-like portion. 
9. The spray gun of claim 6, wherein the light receiving 
device comprises a pair of light receivers facing toward the 
forward end of the housing and spaced from each other for 
receiving light at two distinct locations upon reflection of the 20 
light beam from the surface. 
10. In a spray gun including a housing defining an interior 
and a nozzle mounted to the housing for applying a liquid 
coating to a surface, the improvement comprising: 
a light generating device disposed within the housing and 25 
including a light-emitting source for communicating a 
light beam from the light generating device exteriorly 
of the housing toward the surface; 
a light receiving device comprising an optical sensor 
mounted to the housing and having an exposure exte- 30 
riorly of the housing for receiving light upon reflection 
of the light beam from the surface; 
a processor mounted to the spray gun and interconnected 
with the optical sensor; and 
a visual readout interconnected with the processor for 
providing a visual indication to the operator as to 
application of the coating to the surface. 
35 
11. The improvement of claim 10, wherein the visual 
readout is mounted to a rearwardly facing surface of the 40 
housing. 
12. A hand-held spray gun for applying a liquid coating to 
a surface, comprising: 
a housing defining an exterior and having a forward end 
and a rearward end; 45 
a handle interconnected with the housing toward its 
rearward end; 
6 
a nozzle interconnected with the housing toward its 
forward end for discharging the liquid coating there-
from; 
a light generating device disposed within the interior of 
the housing toward the rearward end of the housing; 
a light source interconnected with the housing toward the 
forward end of the housing and located adjacent the 
nozzle, wherein the light source is interconnected with 
the light generating device and functions to emit a light 
beam exteriorly of the housing toward the surface; and 
one or more light receiving devices mounted to the 
housing and located rearwardly of the housing forward 
end, wherein each light receiving device includes a 
light receiving arrangement having an exposure exte-
riorly of the housing for receiving light upon reflection 
of the light beam from the surface to be coated; and 
an operator interface interconnected with the light receiv-
ing device for conveying information to the operator 
pertaining to application of the coating to the surface in 
response to the light receiving device. 
13. A hand-held spray gun for applying a liquid coating to 
a surface, comprising: 
a spray gun housing defining an interior; 
handle structure interconnected with the housing and 
adapted for manual engagement by an operator; 
a nozzle interconnected with the housing for discharging 
the liquid coating from the housing to the surface to be 
coated; 
a light generating device disposed within the interior of 
the housing, wherein the light generating device 
includes a light-emitting arrangement for communicat-
ing a light beam exteriorly of the housing and toward 
the surface to be coated; 
a light receiving device disposed within the interior of the 
housing and including a light receiving arrangement 
having an exposure exteriorly of the housing for receiv-
ing light from the light-emitting arrangement reflected 
from the surface to be coated; and 
a processor disposed within the interior of the housing and 
interconnected with the light receiving device for gen-
erating information pertaining to application of the 
coating to the surface in response to the light receiving 
device. 
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